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INTRODUCTION 
Pieces of adult thoracic chicken aorta planted in a medium of diluted 
plasma will, after a lag period of 3 to 5 days, begin to grow (1).  It is 
not known why there is a lag period; nor is it known why this tissue 
should grow in vitro  when imbedded in the same plasma to which it 
had been exposed, without growing,  in the animal.  No embryo ex- 
tract or other foreign material need be present (dilution of the plasma 
is also unnecessary).  The stimulus to growth might remit from one or 
more of the following: injury to the tissue, or the presence of clotted 
fibrin, or the presence of some stimulant contained in the serum portion 
of the plasma dot. 
This paper will show that the plasma contains an agent  (the "A 
factor") which plays a rSle in overcoming the dormancy of flesh adult 
tissue. 
EXPE~NTAL 
Details of our methods for testing the effects  of substances on the initial growth 
of adult tissue are discussed elsewhere  I (1-2).  The experiments were controlled 
with tissue incubated in Tyrode solution, and usually also with fresh untreated 
tissue. 
* This investigation has been aided by a  grant  from the Josiah Macy, Jr. 
Foundation. 
l During the 3 day incubation of tissues in various fluids (previous to planting 
in a plasma medium) it was found necessary to keep the pH at about 7.4 by use of 
CO2-air mixtures (in a stoppered tube).  Adjustment of the pH with HC1 resulted 
in less than one-quarter the stimulation obtained in the presence of CO~. 
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U~rafilter.--The serum ultraflltrate was prepared on the apparatus shown in 
Fig. 1.  The method is as follows: 
FxG. I.  An ultrafilter for making serum ultrafiltrate 
Collodion bags are made on a machine previously described (3).  A bag, after a 
thorough washing with running water to remove solvents, is taken from its tube, H.  S.  SIM~S  AND  N.  P.  STILLMAN  651 
is placed over the bag holder A and onto the No. 2 rubber stopper.  Three No. 8 
rubber bands are used to hold the bag in place.  These are first placed on a piece 
of glass tubing which can be slid over the bag, and are then slipped into place. 
Bag holder A (with the bag) is then placed on tube B.  50 to 75 ml. of dog serum 
is poured into cylinder C, then permitted to run into B by opening stop-cock D. 
The  rubber  tubing from mercury  trap  F  is  connected  to  E.  Stop-cock D  is 
closed; G  and H  are opened and the pressure is raised, with leveling bulb I, to 
about 50 cm. of Hg.  (If the air capacity of the apparatus is too great for the 
volume of mercury, G  should be closed while I  is first lowered to let air enter 
through manometer J,' then raised until the mercury rises in the manometer.) 
The motor  s is then started and stop-cock H is closed. 
The motor serves to rock the mercury trap F ten times a minute.  This causes 
the serum to surge violently along the surface of the membrane, thus preventing 
accumulation  of  proteins  on  the  membrane.  As  the  ultrafiltrate is  collected 
through tube L, escape of CO~ is impeded by the aluminum cover M.  Since the 
serum is under positive pressure it does not lose enough CO2 to cause precipitation 
of the A  factor. 
More serum can be added after closing stop-cock G, opening H,  opening D 
carefully, then disconnecting rubber tubing at E.  One bag can be used for 150 ml. 
of serum. 
The ultrafiltrate is placed in a stoppered flask.  1/100 volume of 0.5 per cent 
phenol red is added.  The pH is made slightly acid with COs.  For sterilization a 
cotton plug is substituted for the stopper and the flask is placed in boiling water 
10 minutes.  It is then cooled, the neck flamed, a sterile rubber stopper is intro- 
duced, and more COs is added, aseptically, to bring the pH to 7.0 or 7.2.  The 
ultrafiltrate is then kept in the refrigerator. 
Electrodialysis.--The  electrodialysis of the serum ultraKltrate was performed 
in the apparatus shown in Fig. 2.  10 ml. of dog serum ultrafiltrate was placed in 
the neutral compartment.  The anode and cathode compartments each contained 
2.5 ml. of Tyrode solution in a collodion bag.  These two compartments were each 
connected by an agar (2 per cent agar in Tyrode) bridge to an electrode cup. 
Tyrode solution containing phenol red was placed in the electrode cups.  The 
anode was a  platinum wire and the cathode a  nichrome wire.  Current  from a 
110 volt D.C. circuit was passed for 1.5 hours through a  10 watt lamp, in series 
with the outfit.  During the dectrolysis 1 M NaOH was added to the anode cup 
and 1 g  HCI was added to the cathode cup, a  little at a  time, to keep the cup 
solutions neutral. 
After electrodialysis  for 1.5 hours samples were drawn from each compartment, 
sterilized at 100°C. for 5 minutes, and tested. 
Preparation  of Copper Precipitates of the A  Factor.--1.2 ml. of a  7.5 per cent 
The same motor is used simultaneously on this machine and on the membrane 
machine,  and dialyzer.  It is a  1/500 H.P.  reduction gear motor with reduced 
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solution of copper acetate (Cu(CsHaOs)s.HsO) was added to 20 ml. of dog serum 
ultraflltrate.  The resulting precipitate was centrifuged out and had a volume of 
about  0.2  ml.  It was suspended in 4  nil.  Tyrode solution,  treated with  H~S, 
and centrifuged.  Nitrogen gas was bubbled through the fluid for 1/2 hour and 
the pH was adjusted to 7.4 with 0.5 M NaOH (0.1 to 0.2 ml.) plus 5 per cent COs. 
Tested in one-fifth the  original volume it was  found  to be highly stimulating. 
The fluid from the copper precipitation was also freed from copper but was not 
stimulating. 
Preparation of Calcium Precipitates of the  A  Factor.--Various  conditions of 
precipitation were tried.  In one experiment 20 ml. of ultrafiltrate was treated 
with 1.6 ml. of 5 per cent of  CaCI~ solution plus 1.4 ml. 0.1 ~  NaOH and centri- 
fuged.  This calcium precipitate was suspended  in  4  ml.  Tyrode  solution  and 
FIG. 2.  Electrodialysis apparatus 
treated withl0 per cent CO2 (in air) until the pHwas brought down to 7.0.  This 
was centrifuged.  The fluid was found to be fairly active (Fig. 9)  and  the pre- 
cipitate (in 2 ml. Tyrode) was not so active. 
In another experiment 200 ml. of ultrafiltrate plus 16 ml. of CaCls solution was 
first centrifuged after only 2.8 ml. of 0.5 ~  NaOH  was added (pH  7.3).  This 
precipitate (2.6 gin.) contained most of the activity.  It was dissolved in 40 ml. of 
Tyrode solution and  acidified with COs gas.  A precipitate was centrifuged off. 
The fluid fraction was more active than the precipitate (dissolved in an isotonic 
solution of NaCl and KCI (Fig. 10)). 
The fluid from the above CaCls precipitation (see the first sentence in the last 
paragraph) was brought to pH 8 with 5 ml. additional 0.5 ~ NaOH so that 0.5 gin. 
more precipitate was formed.  This was treated like the first precipitate and found 
to  have less activity per unit of weight.  The fluid remaining from  these two H.  S.  SIMMS AND  N.  P.  STILLMAN  653 
precipitations  was treated  with  copper acetate  giving  1.6  gin.  of precipitate. 
This, when freed from the copper, was inactive. 
The A Factor  from Urine.--20 ml. of human urine was  treated with 1.6 mL of 
5 per cent CaCl~ solution, plus 0.25 ml. of 0.5 per cent phenol red, plus 6.0 ml. of 
0.1  M NaOH.  The precipitate  was separated by centrifuging, and dissolved in 
10 ml. H~O plus 1 mL 0.1 M HCI.  (The solution was cloudy and was still cloudy 
after adding 0.5 ml. more I-LCI.) 
TABLE  I 
Stimulating Acti~ty of Dog Lymph (Diluted with Two Parts and with Eight Parts of 
Tyrode Solution, Respectively) (Exp. 61D) 
Chicken aorta incubated 4 days, before planting, in: 
Tyrode (control) ......................... 
Dog lymph plus 2 parts Tyrode ............ 
Dog lymph plus 8 parts Tyrode ............ 
Growth values after planting: 
I 
1 day  ]  2 days  3 days 
I 
0  ]  0  [  6 
1.0  13  I  32 




TABLE  II 
Stimulating Action of Dog Serum Euglobulin (Separated by Dialysis and Concentrated 
Ten Times) As Compared with Chicken Serum (Diluted to One Third 
Tissue incubated 3 days, before planting, in: 
Growth values after planting: 
1day  I 2days  3daysl 4days 
=hicken serum(×½) ............ 
Dog serum euglobulin (× 10) ..... 
....  0  0  5  13 
•  0  O. 1  5  14 
(Exp. 35C) 
Growt~  Relative divid~ 
growth  by con, 
on 4th  day  centra- 
tion 
1  28 
1.1  1 
The A  factor was re-precipitated  with  1.6 ml.  CaCh  solution  plus  1.5  ml. 
NaOH, and centrifuged.  This precipitate was suspended in 4 ml. Tyrode solution 
and adjusted to pH 7.0 with 10 per cent CO~.  A  precipitate which formed was 
centrifuged off, suspended in Tyrode solution, and tested.  It was found to be 
stimulating, but the fluid from this last precipitation was found to be even more 
stimulating.  Neither appeared to contain toxic substances. 
Since the A  factor is heat resistant  the various fractions were sterilized  by 
heating at 100°C. for 5 minutes after making the pH acid with CO~. 
DISCUSSION  OF  RESULTS 
Serum Stimulation.--The action of serum in overcoming adult tissue 
dormancy was tested  by incubating  pieces  of adult  chicken  aorta  in 654  ADULT  TISSUE.  III 
chicken serum for 3  days previous to planting  the tissue  in a  dilute 
plasma  medium.  Fig.  3  shows  that  the lag period after this  serum 
treatment was much less than that of the  control tissue,  which was 
incubated in Tyrode solution.  The reduction in lag period is accom- 
panied by an increased initial growth rate.  This has been repeated 
many times with the same result.  Apparently part of the change in 
the tissue taking place during the lag period is brought about in serum, 
but not in Tyrode solution, at 37°C.  This suggested that serum con- 
tains a substance involved in overcoming adult tissue dormancy.  8 
It  should  be  emphasized  that  this  paper  is  concerned  with  the 
process of overcoming the dormancy of fresh adult tissue--not with the 
growth  of active  cells,  as in  embryo cultures, or in cultures of adult 
cells after growth is under way. 
Serum diluted with two parts of Tyrode solution often stimulated better than 
undiluted serum.  Daily renewal of the serum in which the tissue was incubated 
gave no better stimulation than the use of the same serum continuously for 3 days. 
There would appear to be an adequate supply of the supposed stimulant in serum. 
The volume of fluid was about 100 times that of the tissue.  Addition of heparin 
to serum decreased its activity. 
The stimulating action of serum is not species specific.  Dog serum stimulated 
chicken tissue as well as chicken serum did, in spite of the foreign proteins (Fig. 3). 
Lymph and Ventricutar FIuid.--Dog lymph was found to be highly stimulating 
to the growth of adult  chicken  aorta, even when diluted with eight parts of 
Tyrode solution (Table I).  Human ventricular fluid showed  some stimulative 
activity when  undiluted.  The activities of these fluids withstood sterilization 
at  100°C. for 5  minutes. 
Serum Proteins.--The stimulating effect of serum on dormant adult 
tissue cannot be due to the serum albumin since this protein is inhibi- 
tory to growth, as is shown in Fig. 4.  It is also seen that concentrated 
whole globulin,  precipitated with  ammonium  sulfate,  then  dialyzed, 
is somewhat stimulating.  The same is true of euglobulin  (separated 
by  dialysis  and  concentrated  ten  times  (Table  II)).  However,  in 
normal concentration the globulin  can account for only a  fraction of 
the  stimulating  action of whole serum  on dormant  tissue.  See last 
column of Table II. 
s No embryo extract was  present in these cultures.  It had little effect on 
dormant adult tissue (6), in fact it was sometimes inhibitory. o;  J/,J, 






I  I  I  I  I 
I  I 
2  5  4  .5  6 
FIo.  3  Fro.  4 
FrG. 3.  Stimulation  produced by incubating  chicken  aorta  tissue  in  serum 
(from dog or chicken)  for 3 days previous  to planting in chicken plasma.  The 
control tissue was incubated in Tyrode solution (Exp. 34A). 
FrG. 4.  Slight stimulating action of concentrated serum globulin, and inhibitory 
action of serum albumin (Exp. 36A). 
FrG.  5  FrG.  6 
FIG. 5.  The stimulating activity of serum after keeping it at pH 3.9 for 24 hours 
at either 4°C. or 37°C. (Exp. 33B). 
Fro.  6.  Stimulation  of chicken  tissue  incubated 3 days in dog serum ultra- 
filtrate  (Exp. 39B).  Note that ultrafiltrate reduced the lag period to 1 day while 
the Tyrode-treated tissue  (solid line)  was almost identical  with  the untreated 
fresh tissue  (dotted line). 
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Serum Lipase.--The stimulating action  of trypsin on fresh adult  tissue  (1) 
suggested that some enzyme in serum  might act on dormant tissue.  The anti- 
tryptic action of serum would preclude trypsin,  but serum lipase remained as a 
possibility. 
The lipase in serum is largely destroyed (4) at pH 3.9 at 37°C. for 1 day.  We 
treated serum in this manner, readjusted it to pH 7.5, and diluted it with Tyrode 
solution to three  times its original volume.  Fig.  5 shows  but slight difference 
between this and a control serum kept at 4°C.  This slight decrease  of activity 
can be accounted for by loss of the A  factor (see below).  If serum lipase does 
exert a stimulating effect on dormant tissue it is very slight. 
This  conclusion  is  supported by experiments with  lipase purified from raw 
pancreas.  Tissue treated with  this lipase failed to grow.  It was prepared and 
tested by the methods of Willstgtter and Leitz (5). 
Further evidence against the involvement of serum enzymes is the resistance 
of the stimulating activity to heat.  Serum heated at 00°C.  for an hour lost none 
of its activity.  At 100°C. for 30 minutes there was only a  slight loss in activity 
providing the pH was kept below 7.8 by use of CO2-air mixtures. 
Serum does not act at ice box temperature as does trypsin (1). 
Ultrafiltrate from Serum.--Since the  action of serum in overcoming 
adult tissue dormancy appeared not to be associated with the proteins 
or enzymes of serum it remained to test the ultrafiltrate.  The ultra- 
filtrate from serum (obtained by forcing serum under positive pressure 
through  a  collodion  bag)  was found to  be highly  stimulating  to  the 
growth  of  fresh  adult  chicken  aorta  tissue*  (Fig.  6).  Its  activity 
seemed to be sufficient to account for all the stimulation by the serum. 
Furthermore the residue, largely  serum proteins, which does not pass 
through the collodion membrane was not stimulating  (after thorough 
dialysis followed by equilibration against Tyrode solution). 
Electrodialysis.--Serum ultrafiltrate was subjected to electrodialysls 
using  collodion  bags to  separate  the  anode  and  cathode  fluids  from 
* In Fig. 6 it will be noted that there are two control tissues,  one incubated in 
Tyrode solution, the other was fresh untreated tissue.  The growth was almost 
identical in both cases, showing that incubation in Tyrode solution preserved the 
dormancy of the tissue with little damage.  That this tissue was well preserved in 
Tyrode solution was also shown by histological  sections.  Hence the stimulation 
produced by the ultrafiltmte as in Fig.  6 certainly cannot be ascribed to mere 
preservation of the tissue. 
To avoid confusion, the fresh tissue control was not plotted in every case.  It is 
inserted in Fig. 10, where there was no Tyrode control.  In general the two con- 
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FIG. 7.  Stimulating activity of the anode fluid, as contrasted with the cathode 
fluid (Exp. 37B). 
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FIG. 9.  Stimulating activity of a  calcium precipitate from serum ultrafiltrate 
(EXP. 42A). 
FIG.  I0.  Stimulating activity of the  COs soluble fraction of a  calcium pre- 
cipitate.  (Note  that  the  diluted  ultrafiltrate  was  more stimulating  than  the 
undiluted  (Exp. 45D).) 
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the ultrafiltrate in the central compartment, as shown in Fig. 2.  The 
anode fluid was shown to be quite stimulating to dormant tissue while 
the  cathode  fluid  gave  a  negligible  stimulation  (Fig.  7).  This  was 
repeated with  similar  results.  It was therefore  concluded  that  the 
substance is an acid. 
Copper Precipitate of the A Factor.--A copper precipitate from serum 
ultraffltrate was prepared as described above.  It was freed from the 
copper,  giving a  water-soluble material  which was quite stimulating 
to the initial growth of adult tissue (Fig. 8).  Accurate estimation of 
the  activity is  difficult but  that  recovered from  the  precipitate  ap- 
peared to be about 50 per cent of the original total activity.  However, 
the possible toxicity of remaining  traces of H~S made it advisable to 
try other methods of precipitation. 
Calcium  Precipitation.--A  precipitate  was  obtained  from  serum 
ultrafiltrate  by adding  calcium  chloride in  slightly  alkaline  solution. 
This  precipitate  when  suspended  in  Tyrode  solution  was  definitely 
stimulating  to dormant  aorta  tissue,  as shown in  Fig.  9.  Here too 
the yield is hard to estimate.  We can merely say that "20 per cent or 
more" of the original total activity was recovered (although  contained 
in  a  smaller volume).  The presence of calcium,  unlike  the  copper, 
did not appear to interfere with the testing. 
Attempted Purification.--Attempts  to obtain more  active fractions 
were not satisfactory.  When the ultrafiltrate  was treated  with  cal- 
cium chloride, 85 per cent of the precipitate formed at pH 7.3 and the 
remaining  15  per  cent  precipitated  at  pH  8.  The  first  precipitate 
seems to contain more activity per gram than the second.  This war- 
ranted  discarding  the  latter.  When  the  first  precipitate  was  sus- 
pended in  Tyrode solution and  this  was made  acid with  pure  COs, 
most of the precipitate went  into solution.  The "CO, soluble" frac- 
tion contained most of the  activity  (Fig.  10)  but we are not certain 
that  its  activity  on  a  dry weight  basis  is  greater  than  that  of  the 
insoluble portion. 
Distillation  of  Ultrafiltrate.--Several  attempts  were  made  to  con- 
centrate the A factor by vacuum distillation  of the ultrafiltrate.  The 
distillate contained no activity.  Various fractions obtained from the 
residue were mostly inactive.  No activity was obtained from alcohol- 
soluble or from acetone-soluble fractions.  The water-soluble fractions H.  S.  SIMMS  AND  N.  P.  STILLMAN  659 
TABLE  III 
Stimulating Activity of Material from Urine Twice Precipitated as Described in Text 
(Exp. 42B) 
Tissue incubated 3 days, before planting, in: 
I day 
Tyrode (control) ...................  0 
Urine fraction (XS) ................  0 
Growth values after planting:  Relative 
growth 
--T  --  7"~,  [  onfth 
2days  [  3days  4days  I  5  day.._____~s  day 
0  101  I  o.s  I  ~s  I  i 
o  [  3  I  9  117  I  7 
TABLE  IV 
E.~ect o/Heating Dog Serum Ultrafiltrate at IO0°C.  /or Di~erent Intervals, with and 
without the Presence of Air (Exp. 36B) 
Tissue incubated 3 days in ultrafiltrate previously  heated as  Growth values after planting 
indicated: 
Uhrafiltrate IO0°C. 3 hrs. in C02-air ................  0  0  O. 8  3 
~t,a~t~telOO°C.  3h~.i,  CO,-N, .................  o  I  O  10.3  I  4 
TABLE  V 
Destruction o/Serum Ultrafiltrate Activity by Heating at IO0°C. 5 Minutes with 1/30tk 
Volume I x~ HCI (Afterwards Neutralized)  (Exp. 3gB) 
•  I  Growth values after planting  ] Relative 
Tissue incubated 3 days, before planting, in:  __  growth  on 4th 
Serum (Xt) ..............................  I  0  [  l  I  4  I  13  I  9 
Ultrafiltrate heated with HCl ...............  i  Ol  o  i  Ol~St 
TABLE  VI 
Destruction of Serum Ultrafiltrate Activity by Heating at 100°C. 5 Minutes with 1/  30th 
Volume I ~x NaOH (Afterwards Neutralized)  (Exp. 39C) 
P 
I  Growth valu~ after planting  [ Relative 
Tissue incubated 3 days, before plantJng, in:  __ ~  growth  on 4th 
Tymde~lution ...........................  ]  0  I  °1°212  I  1 
Serum(×~) ..............................  I  0  I  1  I  7  [  15  ]  10 
UltrafiltmteheatedwithNaOH .............  I  0  ]  0  I  0.6  [  1.5  I  1 660  ADULT TlSSlm.  HI 
were also inactive.  In one experiment, however, a  suspension of an 
insoluble residue was slightly stimulating. 
In view of the stability of the A factor this apparent loss of activity 
may seem surprising.  However, a  sample of ultrafiltrate which had 
been concentrated to dryness by vacuum distillation was dissolved in 
its  original  volume  of water  and  found to  have  nearly its  original 
activity.  The apparent inactivity of the various fractions mentioned 
above may have been due to our failure to test these fractions in solu- 
tions having the correct concentrations of electrolytes and glucose as 
well as suitable pH, osmotic pressure, and CO2 tension. 
The A  Factor from  Urine.--Because the A  factor passes so readily 
through a  collodion bag,  it  should be expected to pass  through the 
kidneys into the urine.  Urine was not tested directly but was partially 
purified as described above, by precipitating twice as the calcium salt. 
The portion of this product which was soluble at pH 7.0 (in the pres- 
ence of bicarbonate) was found to be fairly stimulating in a volume one- 
fifth that of the original urine sample (TaMe III). 
Although urine may later prove to be the best source of the A factor, 
we find it more convenient at present to use serum ultrafiltrate, without 
purification,  as  a  stimulating fluid with which to  treat  our tissues, 
or to wash our cultures.  It also serves as a basic medium in our sterile 
perfusion pump. 
Properties  of the A  Factor.--From the above data it may be seen 
that the A factor has a small molecular size (since it passes through a 
collodion membrane) and furthermore the first and last portions of 
ultrafiltrate seemed to have about equal activities.  It is an acid.  It 
can be precipitated as a copper or calcium salt. 
The A factor is not appreciably inactivated at 100°C. for 10 minutes 
(providing it is kept neutral), but  100°C.  for 3  hours caused loss of 
activity even in  the absence of O~  (Table IV).  Heating 5  minutes 
at 100°C.  at about pH 2 or pH 12 destroyed all the activity (Tables 
V  and VI).  ', 
It is not species specific,  chicken tissue being stimulated by serum 
ultrafiltrate from chickens, dogs, and rabbits. 
If kept neutral in the ice box, uttrafiltrate remains active at least 
10 months.  Chicken plasma has induced growth of fresh tissue after 
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COMMENTS 
The A factor  sccms to  bc thc principal  one of the stimulating agents 
in adult blood plasma by virtue  of which plasma serves  to overcome 
thc dormancy of  adult tissuc  in  vitro.  It  is  not claimed that thc  A fac- 
tor is the only agent in serum which is involved in this  process,  nor 
that it  is  a single  substance.  This action of the A factor  on dormant 
tissue must  not be confused with  the stimulation  of active cells 
(although the  A factor  seems to aid them also).  It  will  bc  brought out 
in a latcr  paper (6) that substances which stimulate embryo cell  cul- 
tures do not necessarily  affect  the dormant state  of adult tissue  (but 
may stimulate the adult cells  once growth is under way). 
Tests have been made on numerous known substanccs (6),  including 
hormones, vitamins, amino aads, proteins,  protein digestion  products, 
urea,  uric  acid,  glutathionc,  allantoin,  ctc.  Not any of the substances 
so far testcd  have the properties  of the A factor,  or can take its  place. 
Some  of them  (such  as amino  acids and  thyroglobulin, but not 
thyroxin) augment the action of the A factor. 
We do not know whcthcr the A factor  acts  directly  upon the tissue 
inhibitor  (2).  There is  evidence both for  and against this  explanation. 
We have been able  to  induce growth in  adult tissue  only  in  the  presence 
of the A  factor,  and therefore consider it cssential  for growth.  But 
wc do not fccl  that it alone is responsible for overcoming dormancy. 
Some other change in the tissue  must be involved--perhaps as a result 
of mechanical injury or necrosis. 
SUMMARY 
I. The growth of fresh adult tissue  in plasma mcdium  suggested 
that plasma contained a substance active  in  ovcrcoming the dormancy 
of adult tissues. 
2. Incubation of adult chicken aorta in serum (from chickens or 
other species)  before it was planted in a plasma medium, resulted in 
a much shorter lag period and a faster initial  growth than that of 
control tissue incubated in Tyrode  solution (or of fresh untreated 
tissue).  In other words, serum helped overcome  the dormancy  of 
adult tissue  while Tyrodc solution preserved the tissue  in a dormant 
statc.  This activity of serum was shown to bc duc neither to its 
albumin or globulin nor to its  lipase  or other enzymes. 662  ADULT TISSUE.  III 
3.  The ultrafiltrate from  serum was highly active in  overcoming 
adult tissue dormancy, while the dialyzed residue was inactive.  The 
ultrafiltrate was not species specific.  It withstood 100°C.  in neutral 
solution for 10 minutes, but not for 3 hours, and was destroyed at pH 2 
and pH 12.  It was active after 10 months in the ice box.  It does not 
affect tissues in the cold. 
4.  Copper acetate precipitated a  fraction from serum ultrafiltrate 
which, when freed from copper, was stimulating to the initial growth 
of adult aorta tissue. 
5.  Calcium chloride precipitated fractions from serum ultrafiltrate 
(and also from urine) which were stimulating. 
6.  Attempts  to  concentrate  the  A  factor,  the  active  agent,  by 
vacuum  evaporation  and  subsequent  fractionation  with  different 
solvents were not satisfactory. 
7.  Lymph was  highly  stimulating  and  ventricular  fluid  slightly 
stimulating. 
8.  No growth was obtained in the absence of the A factor, but we 
doubt  that it is  alone responsible for overcoming the dormancy of 
adult tissue. 
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